We computed the information content of each aptamer using the selection sequence alignments. The sequence pools were synthesized with 21% rate of mutagenesis, where each of the non-wild-type bases was equally likely. Because we know the prior probability of each base type i at every position, we can use the frequency distribution of nucleotides from the alignment to compute the information content of the aptamers in relation to random (P A =P U =P C =P G ) sequence space.
As an illustration (see below), consider an aptamer that requires a purine (A or G) in a certain position to be functional. For simplicity imagine that we synthesize a pool of 100 aptamer sequences mutated 21% at that position with A as the original base. In the idealized case we would have 79 sequences with an A, 7 with a U, 7 with a G, and 7 with a C. After selection, only the A-and G-containing sequences remain. The total number of sequences in the pool is reduced to 86, where 79 are A and 7 are G. The relative frequency of A and G after the selection reflects the fact that A and G are equally compatible with a functional molecule and that A was present much more often in the starting pool than G. To normalize each F i for the skewed starting frequencies we divide each F i after the selection by the F i before the selection. Dividing each normalized F i by the sum of the normalized F i s gives the adjusted frequencies of each base type relative to the others, In the current example, the normalized and adjusted F A =0.5 and F G =0.5; the information content of this position is 1 bit, which is the information content needed to specify a two-base varying position in an RNA structure. The optimized sequences will be deposited in GenBank. All sequences, (including selection alignments) are available in FASTA format on our website:
http://genetics.mgh.harvard.edu/szostakweb/publications/extra/informationalcomplexitypaper2003.html
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Class IV ori (2400 nM) 5'-GGAGGCGCCAACTGAATGAAATTGACTGTTTGAGCATAAAAAGGAGGAAGTGGTAAGACATCATGTAT GTTCACGTAACGGTTGTCCGTAACTAGTCGCGTCAC-3' min (K d construct 2400 nM) 5'-GGGTTGGAGCACAAAAAGGAGGAAGTGGTAAGACATCATGTGTGCTCCCGT-3' min 5'-GGACGAGAACTCGCATAAGCGTTGGAGCACAAAAAGGAGGAAGTGGTAAGACATCATGTGTGCTCCCG TGCATGATAGCTGATCGCAGC-3' opt (900 nM) 5'-GGGAGCACAAAAAGGAGGAAGTGGTAAGACATCATATGTGCTCC-3'
Class III ori 5'-GGAGGCGCCAACTGAATGAACACACNCCTAAAAGGATACCCATGAACTGCTTCNGCAGTTTGCTAAA AACCACTCGTGGGTACNTTCCGTAACTAAGTCGCGTCAC-3' ori (K d construct 112000 nM) 5'-GGGACACACCCTAAAAGGATACCCATGAACTGCTTCGCAGTTTGCTAAAAACCACTCGTGGGTACCT T-3' min (K d construct 112000 nM) 5'-GGGACACACCCTAAAAGGATACCCATGAACTGCTTCGCAGTTTGCTAAAAACCACTCGTGGGTACCT T-3' min 5'-GGAGCCGACTAATGATTAATACACACCCTAAAAGGATACCCATGAACTGCTTCGCAGTTTGCTAAAAA CCACTCGTGGGTACCTTCCGTCCTACATCGGGCATTC-3' opt (8000 nM) 5'-GGGATGATCGTCTTCGGACGTTGCTAAAAACCAGTCATCCC-3'
